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Âûìèðàíèå ìíîãèõ âèäîâ íåîáðàòèìî è ïðåäñòàâëÿåò ñîáîé ÷àñòü åñòåñòâåííîé ýâîëþ-
öèè, îäíàêî äåÿòåëüíîñòü ÷åëîâåêà ïîâëèÿëà íà ýòîò ïðîöåññ, ñäåëàâ åãî ãîðàçäî áûñòðåå âèäî-
îáðàçîâàíèÿ. Ïî äàííûì ÔÀÎ, ïðèìåðíî 20 % ìèðîâûõ ïîðîä êðóïíîãî ðîãàòîãî ñêîòà, êîç, 
ñâèíåé, ëîøàäåé è ïòèöû â íàñòîÿùåå âðåìÿ íàõîäÿòñÿ ïîä óãðîçîé èñ÷åçíîâåíèÿ, ìíîãèå âûìåð-
ëè â òå÷åíèå ïîñëåäíèõ íåñêîëüêèõ ëåò, â ðåçóëüòàòå ÷åãî èõ ãåíåòè÷åñêèå õàðàêòåðèñòèêè ïîòå-
ðÿíû íàâñåãäà. Ðîëü áàíêîâ ãåíåòè÷åñêèõ ðåñóðñîâ â óïðàâëåíèè è ñîõðàíåíèè èñ÷åçàþùèõ âèäîâ 
îñîáåííî çàìåòíà â ïîñëåäíåå äåñÿòèëåòèå. Áîëüøèíñòâî êðèîáàíêîâ ôîêóñèðóåò âíèìàíèå íà 
êðèîêîíñåðâàöèè ãàìåò (â ïåðâóþ î÷åðåäü ñïåðìû) è ýìáðèîíîâ. Èõ îñíîâíàÿ öåëü ñîñòîèò â ïî-
ëó÷åíèè ïîòîìñòâà ñ èñïîëüçîâàíèåì âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ òåõíîëîãèé, êîòîðûå 
âêëþ÷àþò â ñåáÿ èñêóññòâåííîå îïëîäîòâîðåíèå, ýêñòðàêîðïîðàëüíîå îïëîäîòâîðåíèå è òðàíñ-
ïëàíòàöèþ ýìáðèîíîâ. Îòêðûòèå ôåíîìåíà ðåïðîãðàììèðîâàíèÿ ÿäåð ñîìàòè÷åñêèõ êëåòîê ïî-
çâîëèëî ðàñøèðèòü ñïåêòð ôîðì áèîìàòåðèàëà â ïðîãðàììàõ ïî êðèîêîíñåðâàöèè. Ñîçäàíèå êðèî-
áàíêîâ ñîìàòè÷åñêèõ êëåòîê — äîíîðîâ ÿäåð äëÿ êëîíèðîâàíèÿ ðàññìàòðèâàåòñÿ êàê âñïîìîãà-
òåëüíûé èíñòðóìåíò ñîõðàíåíèÿ è óëó÷øåíèÿ ãåíîôîíäà ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ è ïòè-
öû. Äëÿ ñîçäàíèÿ æèçíåñïîñîáíûõ êðèîêîíñåðâèðîâàííûõ êëåòî÷íûõ ëèíèé äîñòàòî÷íî íåáîëü-
øîãî êîëè÷åñòâà áèîïñèéíîãî ìàòåðèàëà, â òîì ÷èñëå îò óìåðøåãî æèâîòíîãî, íî ïðè ýòîì òàêèå 
ëèíèè ñîäåðæàò ïîëíûé ãåíîì è ïðîòåîì. Â îòëè÷èå îò ïîëîâûõ êëåòîê è ýìáðèîíîâ, à òàêæå îò 
ãåíåðàòèâíûõ òêàíåé êðèîêîíñåðâèðîâàííûå ñîìàòè÷åñêèå êëåòêè ïîñëå ìíîãîêðàòíîãî ðàçìîðà-
æèâàíèÿ ñïîñîáíû ê ðåãåíåðàöèè, òî åñòü ìîãóò ïðàêòè÷åñêè áåñêîíå÷íî ñëóæèòü èñòî÷íèêîì 
áèîìàòåðèàëà êàê äëÿ èñïîëüçîâàíèÿ âî âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ òåõíîëîãèÿõ, òàê è 
äëÿ áèîëîãè÷åñêèõ èññëåäîâàíèé, â òîì ÷èñëå ðåòðîñïåêòèâíûõ. Êðîìå òîãî, èç-çà íåáîëüøîãî 
ðàçìåðà ñîìàòè÷åñêèå êëåòêè áîëåå óñòîé÷èâû ê êðèîêîíñåðâàöèè. Â íàñòîÿùåì îáçîðå äàíî 
êðàòêîå îïèñàíèå îñíîâ è èñòîðèè êëîíèðîâàíèÿ. Îáñóæäàþòñÿ ïðåèìóùåñòâà èñïîëüçîâàíèÿ 
ðàçëè÷íûõ òèïîâ êëåòîê â êà÷åñòâå êàðèîïëàñòîâ. Â ÷àñòíîñòè, èçâåñòíî, ÷òî äëÿ ïðîèçâîäñòâà 
êëîíèðîâàííûõ æèâîòíûõ ìîæíî èñïîëüçîâàòü ïðàêòè÷åñêè ëþáûå òèïû êëåòîê (ýìáðèîíàëüíûå 
êëåòêè, êëåòêè ìîëî÷íîé æåëåçû, êóìóëþñà, ãðàíóëåçû, ÿéöåâîäà, ïå÷åíè, ôèáðîáëàñòû, ëåéêî-
öèòû è ýìáðèîíàëüíûå ñòâîëîâûå êëåòêè), íî ýôôåêòèâíîñòü êëîíèðîâàíèÿ ïðè ýòîì ñóùåñòâåí-
íî çàâèñèò îò òèïà êëåòîê. Íàèáîëåå ðåçóëüòàòèâíî ñ òî÷êè çðåíèÿ ýìáðèîíàëüíîãî ðàçâèòèÿ è 
ðîæäåíèÿ æèâîãî ïîòîìñòâà êëîíèðîâàíèå ñ èñïîëüçîâàíèåì ôåòàëüíûõ ôèáðîáëàñòîâ â êà÷åñòâå 
äîíîðîâ ÿäåðíîãî ìàòåðèàëà. Àëüòåðíàòèâíûì èñòî÷íèêîì ÿäåð ïðè êëîíèðîâàíèè ìîãóò áûòü 
ñòâîëîâûå êëåòêè. Ïîëíîñòüþ ðåïðîãðàììèðîâàòü ÿäðî ñòâîëîâîé èëè ïðîãåíèòîðíîé êëåòêè (òî 
åñòü ñòâîëîâîé, äåòåðìèíèðîâàííîé íà äèôôåðåíöèðîâêó â îïðåäåëåííûé òèï êëåòîê) ëåã÷å, ÷åì 
òåðìèíàëüíî äèôôåðåíöèðîâàííîé, òàêæå ïîêàçàíî, ÷òî ïðè èñïîëüçîâàíèè â êà÷åñòâå êàðèîïëà-
ñòà ÿäåð ñòâîëîâûõ êëåòîê çíà÷èòåëüíî óâåëè÷èâàåòñÿ ÷èñëî ïîëó÷àåìûõ êëîíèðîâàííûõ ýì-
áðèîíîâ. Äèñêóòèðóþòñÿ óñïåõè â îáëàñòè ìåæâèäîâîãî êëîíèðîâàíèÿ êàê ñòðàòåãèè âîññòàíîâ-
ëåíèÿ ðåäêèõ è èñ÷åçàþùèõ âèäîâ æèâîòíûõ. Íà ìíîãî÷èñëåííûõ ïðèìåðàõ ïîêàçàíî, ÷òî ñîìà-
òè÷åñêèå êëåòêè ìîãóò ðàññìàòðèâàòüñÿ â êà÷åñòâå íàèáîëåå ïåðñïåêòèâíîãî ìàòåðèàëà äëÿ âîñ-
ñòàíîâëåíèÿ ãåíåòè÷åñêèõ ðåñóðñîâ æèâîòíûõ ðàçíûõ âèäîâ. Òàê, ñ 1997 ïî 2012 ãîäû ñ èñïîëü-
çîâàíèåì äèôôåðåíöèðîâàííûõ ñîìàòè÷åñêèõ êëåòîê áûëè ïîëó÷åíû äîìàøíèå è äèêèå æèâîò-
íûå ðàçíûõ âèäîâ: îâöû, ìûøè, êîðîâû, êîçû, ñâèíüè, ãóàð, ìóôëîí, äîìàøíÿÿ êîøêà, êðîëè-
êè, ìóë, ëîøàäü, êðûñà, äèêàÿ êîøêà, ñîáàêà, áàíòåíã, õîðåê, âîëê, áóéâîë, áëàãîðîäíûé 
îëåíü, ãîðíûé êîçåë, âåðáëþä, êîéîò. Ëèäåðîì ïî êëîíèðîâàíèþ ïîêà îñòàåòñÿ êðóïíûé ðîãà-
òûé ñêîò, ðåçóëüòàòèâíîñòü ðîæäåíèÿ ïîòîìñòâà ó êîòîðîãî â ñðåäíåì ñîñòàâëÿåò 10, à â ðÿäå 
ñëó÷àåâ 25 %. Äëÿ áîëüøèíñòâà äðóãèõ æèâîòíûõ ýòîò ïîêàçàòåëü ïîêà ÷òî íå ïðåâûøàåò 1 %. 
Â ñòàíäàðòèçèðîâàííîé îêðóæàþùåé ñðåäå, êîòîðàÿ ìîæåò äîñòèãàòüñÿ â õîçÿéñòâàõ ñ õîðî-
øåé ñèñòåìîé óïðàâëåíèÿ, ïðîäóêòèâíîñòü êëîíîâ äîëæíà ðàçëè÷àòüñÿ òîëüêî â ïðåäåëàõ îñ-
òàþùåéñÿ ïðèðîäíîé èçìåí÷èâîñòè è îáóñëîâëåííîé òåõíîëîãèåé êëîíèðîâàíèÿ ìèòîõîíäðè-
àëüíîé ãåíåòè÷åñêîé èçìåí÷èâîñòè. 

 

Êëþ÷åâûå ñëîâà: ñîìàòè÷åñêèå êëåòêè, êðèîáàíêè, êëîíèðîâàíèå, áèîðàçíîîáðàçèå, ãå-
íåòè÷åñêèå ðåñóðñû æèâîòíûõ. 

                                           
* Èññëåäîâàíèÿ âûïîëíåíû ïðè ôèíàíñîâîé ïîääåðæêå Ìèíîáðíàóêè ÐÔ, øèôð ïðîåêòà 2013-1.2-14-512-
0045-047. 
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Âûìèðàíèå íåêîòîðûõ âèäîâ ìëåêîïèòàþùèõ íåîáðàòèìî è ïðåä-
ñòàâëÿåò ñîáîé ÷àñòü åñòåñòâåííîé ýâîëþöèè. Îäíàêî èç-çà äåÿòåëüíîñòè 
÷åëîâåêà, ïðèâîäÿùåé ê ðàçðóøåíèþ ñðåäû îáèòàíèÿ, íåêîíòðîëèðóåìîãî 
èñïîëüçîâàíèÿ îõîòíè÷üå-ïðîìûñëîâûõ ðåñóðñîâ, êîíêóðåíöèè æèâîòíûõ 
çà çîíû ïèòàíèÿ ýòîò ïðîöåññ ïðîèñõîäèò ãîðàçäî áûñòðåå, ÷åì âèäîîáðà-
çîâàíèå (1). Ìåíÿþùèåñÿ òðåáîâàíèÿ ðûíêà è èíòåíñèôèêàöèÿ ñåëüñêîãî 
õîçÿéñòâà òàêæå óñèëèëè òåíäåíöèþ ñîêðàùåíèÿ áèîðàçíîîáðàçèÿ äîìàø-
íèõ æèâîòíûõ. Â ñåëüñêîì õîçÿéñòâå íåáîëüøèå ïðîèçâîäñòâåííûå ñèñòå-
ìû ïîñòåïåííî ñìåíÿþòñÿ êðóïíûìè êîììåð÷åñêèìè ñòðóêòóðàìè. Ñî-
âðåìåííûå ðåïðîäóêòèâíûå òåõíîëîãèè, íåîãðàíè÷åííûå âîçìîæíîñòè ïå-
ðåìåùåíèÿ ãåíåòè÷åñêîãî ìàòåðèàëà, à òàêæå ñåëåêöèîííûå ïðîãðàììû, 
ïðîâîäèìûå íàöèîíàëüíûìè è ìåæäóíàðîäíûìè êîìïàíèÿìè, ïðèâîäÿò ê 
äîìèíèðîâàíèþ íåêîòîðûõ ïîðîä (2). Ïî äàííûì ÔÀÎ, ïðèìåðíî 20 % 
ìèðîâûõ ïîðîä êðóïíîãî ðîãàòîãî ñêîòà, êîç, ñâèíåé, ëîøàäåé è ïòèöû â 
íàñòîÿùåå âðåìÿ íàõîäÿòñÿ ïîä óãðîçîé èñ÷åçíîâåíèÿ. Ìíîãèå ïîðîäû 
âûìåðëè â òå÷åíèå ïîñëåäíèõ íåñêîëüêèõ ëåò, â ðåçóëüòàòå ÷åãî èõ ãåíåòè-
÷åñêèå õàðàêòåðèñòèêè ïîòåðÿíû íàâñåãäà (3). Â ñâÿçè ñ ýòèì â öåëÿõ 
îáåñïå÷åíèÿ áèîáåçîïàñíîñòè, à òàêæå ýêîëîãè÷åñêîé è ïðîäîâîëüñòâåí-
íîé áåçîïàñíîñòè êðàéíå âàæíî ïîääåðæèâàòü áèîðàçíîîáðàçèå è ñîõðà-
íÿòü àëüòåðíàòèâíûå è ïîòåíöèàëüíî ïîëåçíûå ãåíû â ãåíîôîíäå (4). Ïî-
íèìàíèå ñåðüåçíîñòè ïðîáëåìû ïðèâåëî ê òîìó, ÷òî â 2007 ãîäó 109 ñòðàí 
óòâåðäèëè ãëîáàëüíûé ïëàí ñîõðàíåíèÿ ãåíåòè÷åñêèõ ðåñóðñîâ æèâîòíûõ 
(Global Plan of Action for Animal Genetic Resources) (5).   

Â èäåàëå ñîõðàíåíèå ÷èñëåííîñòè æèâîòíûõ äîëæíî ïðîèñõîäèòü â 
in situ, êîãäà îíà ïîääåðæèâàåòñÿ â òåõ óñëîâèÿõ ñðåäû èëè ñèñòåìàõ ïðî-
èçâîäñòâà, â êîòîðûõ îíè áûëè ïîëó÷åíû. Îäíàêî òàêîé ïîäõîä íóæäàåòñÿ 
â îáøèðíîé èíôðàñòðóêòóðå è óïðàâëåíèè è, ñëåäîâàòåëüíî, äîñòàòî÷íî 
çàòðàòåí. Êðîìå òîãî, îí çà÷àñòóþ îêàçûâàåòñÿ íåäîñòàòî÷íûì äëÿ ðàñ-
ïðîñòðàíåíèÿ ìàëûõ ïîïóëÿöèé, à òàêæå äëÿ ïîääåðæàíèÿ àäåêâàòíîãî ãå-
íåòè÷åñêîãî ðàçíîîáðàçèÿ (2). Äîïîëíèòåëüíûì ê in situ ñîâðåìåííûì 
ïðèåìîì ñîõðàíåíèÿ æèâîòíûõ, ñïîñîáíûì ðåøèòü ïåðå÷èñëåííûå ïðî-
áëåìû, ñëóæèò ñîçäàíèå áàíêîâ ãåíåòè÷åñêèõ ðåñóðñîâ (6-8). 

Ðîëü áàíêîâ ãåíåòè÷åñêèõ ðåñóðñîâ, ãäå ñîáðàí, îáðàáàòûâàåòñÿ è 
õðàíèòñÿ áèîëîãè÷åñêèé ìàòåðèàë, â óïðàâëåíèè è ñîõðàíåíèè èñ÷åçàþ-
ùèõ âèäîâ îñîáåííî çàìåòíà â ïîñëåäíåå äåñÿòèëåòèå (9). Ïðè ïðàâèëü-
íîì èñïîëüçîâàíèè ðåçåðâû áàíêîâ ñïîñîáíû êàê ñîõðàíÿòü òåêóùåå ãå-
íåòè÷åñêîå ðàçíîîáðàçèå ïîïóëÿöèé, òàê è îáåñïå÷èâàòü èõ ðåïðîäóêöèþ 
ñ èñïîëüçîâàíèåì ðàçëè÷íûõ áèîòåõíîëîãè÷åñêèõ ìåòîäîâ â áóäóùåì 
(10). Öåíòðàëüíàÿ ïðîáëåìà ïðè ñîçäàíèè òàêèõ áàíêîâ çàêëþ÷àåòñÿ â 
îïðåäåëåíèè êîëè÷åñòâà è òèïà ãåíåòè÷åñêîãî ìàòåðèàëà. Áîëüøèíñòâî 
êðèîáàíêîâ ôîêóñèðóåò ñâîå âíèìàíèå íà êðèîêîíñåðâàöèè ãàìåò (â 
ïåðâóþ î÷åðåäü ñïåðìû) è ýìáðèîíîâ. Èõ îñíîâíàÿ öåëü ñîñòîèò â ïîëó-
÷åíèè ïîòîìñòâà ñ èñïîëüçîâàíèåì âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ òåõ-
íîëîãèé, êîòîðûå âêëþ÷àþò â ñåáÿ èñêóññòâåííîå îïëîäîòâîðåíèå, ýêñò-
ðàêîðïîðàëüíîå îïëîäîòâîðåíèå è òðàíñïëàíòàöèþ ýìáðèîíîâ (11). Îä-
íàêî îòêðûòèå ôåíîìåíà ðåïðîãðàììèðîâàíèÿ ÿäåð ñîìàòè÷åñêèõ êëåòîê 
ïîçâîëèëî ðàñøèðèòü ñïåêòð ôîðì áèîìàòåðèàëà â ïðîãðàììàõ ïî êðèî-
êîíñåðâàöèè. Â íàñòîÿùåå âðåìÿ ñîçäàíèå êðèîáàíêîâ ñîìàòè÷åñêèõ êëå-
òîê — äîíîðîâ ÿäåð äëÿ êëîíèðîâàíèÿ ðàññìàòðèâàåòñÿ êàê âñïîìîãà-
òåëüíûé èíñòðóìåíò ñîõðàíåíèÿ è óëó÷øåíèÿ ãåíîôîíäà ñåëüñêîõîçÿéñò-
âåííûõ æèâîòíûõ è ïòèöû (12).  

Ìåòîä êóëüòèâèðîâàíèÿ è çàìîðàæèâàíèÿ ñîìàòè÷åñêèõ êëåòîê ïî-
çâîëÿåò ïîëó÷àòü îò îäíîãî æèâîòíîãî è â ïîñëåäóþùåì ñîõðàíÿòü ìíîãèå 
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ãîäû ñîòíè ìèëëèîíîâ êëåòîê, ÷òî ñðàâíèìî ïî ìàñøòàáàì ñ êóëüòóðàìè 
ìèêðîîðãàíèçìîâ. Äëÿ ýôôåêòèâíîãî êóëüòèâèðîâàíèÿ ñîìàòè÷åñêèõ êëå-
òîê ñîçäàíû ñïåöèàëüíûå ïèòàòåëüíûå ñðåäû äîñòàòî÷íî ñëîæíîãî ñîñòà-
âà, âêëþ÷àþùèå íàáîðû àìèíîêèñëîò, âèòàìèíîâ, ñàõàðîâ ñ äîáàâëåíèåì 
ñûâîðîòêè êðîâè, ñîäåðæàùåé ìíîãèå ðîñòîâûå ôàêòîðû. Îïðåäåëåíû óñ-
ëîâèÿ êóëüòèâèðîâàíèÿ â òåðìîñòàòàõ ñ ôèêñèðîâàííîé êîíöåíòðàöèåé 
ÑÎ2 â âîçäóõå. Ðàçðàáîòàíû ìåòîäû, ïîçâîëÿþùèå ïåðåâîäèòü êëåòêè â 
äëèòåëüíî ðàçìíîæàþùèåñÿ êóëüòóðû è îáåñïå÷èâàþùèå âîçìîæíîñòü èõ 
êóëüòèâèðîâàíèÿ â òå÷åíèå äåñÿòêà ïàññàæåé ñ ñîõðàíåíèåì íîðìàëüíîãî 
êàðèîòèïà è âñåõ ïðèçíàêîâ íîðìàëüíûõ êëåòîê (13).  

Ñëåäóåò îòìåòèòü, ÷òî â îòëè÷èå îò ïîëîâûõ êëåòîê è ýìáðèîíîâ 
ñîìàòè÷åñêèå êëåòêè èìåþò íåáîëüøèå ðàçìåðû è, ñîîòâåòñòâåííî, áîëåå 
óñòîé÷èâû ê êðèîêîíñåðâàöèè. Èñòîðèÿ ðàçðàáîòêè ìåòîäà èñ÷èñëÿåòñÿ 
äåñÿòèëåòèÿìè, â ñâÿçè ñ ÷åì ìåðîïðèÿòèÿ ïî ñîçäàíèþ áàíêîâ ýòèõ êëå-
òîê äëÿ áîëüøèíñòâà òèïîâ òêàíåé ïðåäñòàâëÿþò ñîáîé ðóòèííóþ ïðîöå-
äóðó è ñâîäÿòñÿ ê âûäåëåíèþ êëåòî÷íîé ìàññû èç èñõîäíîé òêàíè æèâîò-
íîãî, åå êóëüòèâèðîâàíèþ, ïîëó÷åíèþ ïåðâè÷íîé êóëüòóðû, íàðàùèâàíèþ 
íóæíîãî êîëè÷åñòâà êëåòî÷íîé ìàññû, åå çàìîðàæèâàíèþ è õðàíåíèþ â 
æèäêîì àçîòå (13). 

Ñîçäàíèå êðèîáàíêîâ êëåòîê ïðåäóñìàòðèâàåò êðèîêîíñåðâàöèþ 
îáðàçöîâ è èõ õðàíåíèå ïðè òåìïåðàòóðå íèæå −146 °Ñ. Â òàêèõ óñëîâèÿõ 
áèîëîãè÷åñêèé ìàòåðèàë ïî÷òè ïîëíîñòüþ çàùèùåí îò õèìè÷åñêèõ è ôè-
çè÷åñêèõ èçìåíåíèé. Ñëåäîâàòåëüíî, îí èìååò îãðîìíûé ïîòåíöèàë íå 
òîëüêî äëÿ ïðîâåäåíèÿ ðàáîò ïî ñîõðàíåíèþ ãåíåòè÷åñêèõ ðåñóðñîâ ìåòî-
äîì ex situ, íî è äëÿ èññëåäîâàíèé ìåòîäàìè ñîâðåìåííîé áèîëîãèè (14). 
Äëÿ ñîçäàíèÿ æèçíåñïîñîáíûõ êðèîêîíñåðâèðîâàííûõ êëåòî÷íûõ ëèíèé 
äîñòàòî÷íî íåáîëüøîãî êîëè÷åñòâà áèîïñèéíîãî ìàòåðèàëà, â òîì ÷èñëå îò 
óìåðøåãî æèâîòíîãî, íî ïðè ýòîì òàêèå ëèíèè ñîäåðæàò ïîëíûé ãåíîì è 
ïðîòåîì. Â îòëè÷èå îò ïîëîâûõ êëåòîê è ýìáðèîíîâ, à òàêæå îò ãåíåðà-
òèâíûõ òêàíåé êðèîêîíñåðâèðîâàííûå ñîìàòè÷åñêèå êëåòêè ïîñëå ìíîãî-
êðàòíîãî ðàçìîðàæèâàíèÿ ñïîñîáíû ê ðåãåíåðàöèè, òî åñòü ìîãóò ïðàêòè-
÷åñêè áåñêîíå÷íî ñëóæèòü èñòî÷íèêîì áèîìàòåðèàëà êàê äëÿ èñïîëüçîâà-
íèÿ âî âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ òåõíîëîãèÿõ, òàê è äëÿ áèîëîãè-
÷åñêèõ èññëåäîâàíèé, â òîì ÷èñëå ðåòðîñïåêòèâíûõ (9, 15). 

Íàãëÿäíîé äåìîíñòðàöèåé ðîëè êðèîáàíêîâ â ñîõðàíåíèè ãåíåòè-
÷åñêèõ ðåñóðñîâ äîìàøíèõ è äèêèõ æèâîòíûõ ñëóæàò ðåçóëüòàòû äåÿòåëü-
íîñòè ìåæäóíàðîäíîãî êîíñîðöèóìà Frozen Ark (16), åãî ó÷àñòíèêîâ — 
çîîïàðêà Ñàí-Äèåãî (Êàëèôîðíèÿ, ÑØÀ) (17) è ëàáîðàòîðèè ïî ñîõðàíå-
íèþ èñ÷åçàþùèõ âèäîâ LaCONES (Èíäèÿ), à òàêæå áàíêà ãåíåòè÷åñêèõ 
ðåñóðñîâ Ñåóëüñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà (Þæíàÿ Êîðåÿ) (10). 
Ðàáîòà ïî ñîõðàíåíèþ ãåíåòè÷åñêèõ ðåñóðñîâ ÷åðåç ñîçäàíèå áàíêîâ ñîìà-
òè÷åñêèõ êëåòîê è òêàíåé òàêæå àêòèâíî ïðîâîäèòñÿ â ðàìêàõ íàöèîíàëü-
íûõ ïðîãðàìì òàêèìè ñòðàíàìè, êàê Êàíàäà, Áðàçèëèÿ, Êèòàé, Ãåðìà-
íèÿ, Ïîëüøà, Èñïàíèÿ è Òóðöèÿ (10, 15, 18-23). Çàñëóæèâàþò âíèìàíèÿ 
ðåçóëüòàòû ðåàëèçàöèè ïðîåêòà ïî èñïîëüçîâàíèþ áàíêîâ ñîìàòè÷åñêèõ 
êëåòîê è òåõíîëîãèè êëîíèðîâàíèÿ äëÿ ñîõðàíåíèÿ àáîðèãåííûõ àíàòî-
ëèéñêèõ ïîðîä äîìàøíèõ æèâîòíûõ (23). 

Ñóùíîñòü êëîíèðîâàíèÿ çàêëþ÷àåòñÿ â óäàëåíèè ÿäðà èç çðåëîãî 
îîöèòà è ââåäåíèè ÿäðà äîíîðñêîé ñîìàòè÷åñêîé êëåòêè. Ïîñëå ïåðåñàäêè 
äîíîðñêîå ÿäðî ïîäâåðãàåòñÿ ýïèãåíåòè÷åñêîìó ðåïðîãðàììèðîâàíèþ ïîä 
âëèÿíèåì ðÿäà ôàêòîðîâ, ëîêàëèçîâàííûõ â îîïëàçìå, ÷òî ïîçâîëÿåò äèô-
ôåðåíöèðîâàííîìó äîíîðñêîìó ÿäðó ñòàòü àêòèâíûì è íà÷àòü ñâîå ðàçâè-
òèå íå êàê ñîìàòè÷åñêàÿ êëåòêà, à êàê îäíîêëåòî÷íûé ýìáðèîí (24). 
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Èäåÿ êëîíèðîâàíèÿ áûëà âûñêàçàíà Ãàíñîì Øïåìàíîì (H. Spe-
mann), êîòîðûé ïðîäåìîíñòðèðîâàë, ÷òî ó ñàëàìàíäð ÿäðà êëåòîê äî 16-
êëåòî÷íîé ñòàäèè îáëàäàþò ïëþðèîïîòåíòíûìè ñâîéñòâàìè (25). Ïåðåñàä-
êè ÿäåð ó ìëåêîïèòàþùèõ íà÷àëèñü ïîçäíåå, â 1980-õ ãîäàõ. Ýòî áûëî ñâÿ-
çàíî ñ òåõíè÷åñêèìè òðóäíîñòÿìè, òàê êàê çèãîòà ìëåêîïèòàþùèõ èìååò 
íåáîëüøèå ðàçìåðû, ÷òî çàòðóäíÿëî ïðîâåäåíèå ìàíèïóëÿöèé. Òåì íå ìå-
íåå, ïåðâûå ñîîáùåíèÿ î ïîëó÷åíèè êëîíîâ ìûøåé, èäåíòè÷íûõ äîíîðó, 
ïîÿâèëèñü óæå â 1981 ãîäó. Â 1986 ãîäó î ïåðâîé óñïåøíîé ÿäåðíîé ïåðå-
äà÷å ó îâöû ñîîáùèë S.M. Willadsen (26). Êëîíèðîâàííàÿ èì îâöà áûëà 
ïðîèçâåäåíà ìèêðîõèðóðãè÷åñêîé ýíóêëåàöèåé îîöèòîâ íà ñòàäèè ìåòàôà-
çû MII è èõ ïîñëåäóþùèì ñëèÿíèåì ñ 8- è 16-êëåòî÷íûìè áëàñòîìåðàìè. 
Ïîñëå óñïåõîâ êëîíèðîâàíèÿ ñ ðàííèìè ýìáðèîíàëüíûìè áëàñòîìåðàìè 
áûëè ïðåäïðèíÿòû ïîïûòêè êëîíèðîâàíèÿ æèâîòíûõ èç êóëüòèâèðóåìûõ 
êëåòîê. Â 1996 ãîäó â Øîòëàíäñêîì óíèâåðñèòåòå K.H.S. Campbell c ñîàâò. 
(27) èñïîëüçîâàëè â êà÷åñòâå äîíîðîâ ÿäåð êëåòêè, êîòîðûå áûëè ïîëó÷å-
íû èç âíóòðåííåé êëåòî÷íîé ìàññû áëàñòîöèñòû. Ýòî èññëåäîâàíèå çàêîí-
÷èëîñü ðîæäåíèåì äâóõ ÿãíÿò — Ìåãàí (Mågan) è Ìîðàã (Morag) è ñòàëî 
ðåøàþùèì øàãîì ê ïîëó÷åíèþ êëîíîâ ñ èñïîëüçîâàíèåì ñîìàòè÷åñêèõ 
êëåòîê âçðîñëîãî æèâîòíîãî. 

Ïåðâîå êëîíèðîâàííîå ïîòîìñòâî ìåòîäîì ïåðåíîñà ÿäåð ñîìàòè-
÷åñêèõ êëåòîê ìëåêîïèòàþùèõ îñóùåñòâëåíî â òîì æå óíèâåðñèòåòå â 1997 
ãîäó (28). Ðîæäåíèå îâöû Äîëëè (Dolly) âûçâàëî îãðîìíûé íàó÷íûé èíòå-
ðåñ è ñïîñîáñòâîâàëî â äàëüíåéøåì áîëüøîìó êîëè÷åñòâó èññëåäîâàíèé â 
íàïðàâëåíèè ïîëó÷åíèÿ êëîíèðîâàííîãî ïîòîìñòâà ñ èñïîëüçîâàíèåì ñî-
ìàòè÷åñêèõ êëåòîê è ó äðóãèõ âèäîâ æèâîòíûõ. 

Çà ïîñëåäíèå ãîäû ñ èñïîëüçîâàíèåì äèôôåðåíöèðîâàííûõ ñîìà-
òè÷åñêèõ êëåòîê áûëè ïîëó÷åíû îñîáè ðàçíûõ âèäîâ ìëåêîïèòàþùèõ, 
âêëþ÷àÿ äîìàøíèõ è äèêèõ æèâîòíûõ (28-49) (òàáë.). 

Ïîëó÷åíèå ïåðâîãî êëîíèðîâàííîãî ïîòîìñòâà ó ðàçëè÷íûõ âèäîâ æèâîòíûõ 

Ãîä Âèä æèâîòíîãî Àâòîðû è ñòðàíà 
1997 Îâöû  A.E. Schnieke ñ ñîàâò. (Âåëèêîáðèòàíèÿ) (28) 
1998 Ìûøè  T. Wakayama ñ ñîàâò. (ÑØÀ) (29) 
1998 Êîðîâû  J.B. Cibelli ñ ñîàâò. (Íîâàÿ Çåëàíäèÿ) (30) 
1999 Êîçû  A. Baguisi ñ ñîàâò. (ßïîíèÿ) (31) 
2000 Ñâèíüè  I.A. Polejaeva ñ ñîàâò. (Âåëèêîáðèòàíèÿ) (32) 
2000 Ãóàð R.P. Lanza (ÑØÀ) (33) 
2001 Ìóôëîí  P. Loi ñ ñîàâò. (Èòàëèÿ) (34) 
2002 Äîìàøíÿÿ êîøêà  T. Shin ñ ñîàâò. (ÑØÀ) (35) 
2002 Êðîëèêè  P. Chesne (Êèòàé) (36) 
2003 Ìóë  G.L. Woods ñ ñîàâò. (ÑØÀ) (37) 
2003 Ëîøàäü  C. Galli ñ ñîàâò. (Èòàëèÿ) (38) 
2003 Êðûñà  Q. Zhou ñ ñîàâò. (Ôðàíöèÿ, Êèòàé) (39) 
2004 Äèêàÿ êîøêà M.C. Gomes ñ ñîàâò. (CØÀ) (40) 
2005 Ñîáàêà  B.C. Lee ñ ñîàâò. (Êîðåÿ) (41) 
2005 Áàíòåíã M.J. Sansinena ñ ñîàâò. (ÑØÀ) (42) 
2006 Õîðåê  Z. Li  ñ ñîàâò. (Êèòàé, ÑØÀ, Ôðàíöèÿ) (43) 
2007 Âîëê  M.K. Kim ñ ñîàâò. (Êîðåÿ) (44) 
2007 Áóéâîë  D. Shi ñ ñîàâò. (Êèòàé) (45) 
2007 Áëàãîðîäíûé îëåíü D.K. Berg ñ ñîàâò. (Íîâàÿ Çåëàíäèÿ) (46) 
2009 Ãîðíûé êîçåë J. Folch ñ ñîàâò. (Èñïàíèÿ) (47) 
2010 Âåðáëþä  N.A. Wani ñ ñîàâò. (ÎÀÝ) (48) 
2012 Êîéîò I. Hwang ñ ñîàâò. (Êîðåÿ) (49) 

 

Äëÿ ïðîèçâîäñòâà êëîíèðîâàííûõ æèâîòíûõ ìîæíî èñïîëüçîâàòü 
ïðàêòè÷åñêè ëþáûå òèïû êëåòîê (12). Èìåþòñÿ äàííûå î ïðèìåíåíèè äëÿ 
ýòîãî ýìáðèîíàëüíûõ êëåòîê (50), êëåòîê ìîëî÷íîé æåëåçû, êóìóëþñà, 
ãðàíóëåçû, ÿéöåâîäà, ïå÷åíè (29, 51-55), ôèáðîáëàñòîâ (56), ëåéêîöèòîâ 
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(57) è ýìáðèîíàëüíûõ ñòâîëîâûõ êëåòîê (58), íî ýôôåêòèâíîñòü êëîíèðî-
âàíèÿ ïðè ýòîì ñóùåñòâåííî çàâèñèò îò òèïà êëåòîê. Íàèáîëåå ðåçóëüòà-
òèâíûì ñ òî÷êè çðåíèÿ ýìáðèîíàëüíîãî ðàçâèòèÿ è ðîæäåíèÿ æèâîãî ïî-
òîìñòâà ÿâëÿåòñÿ êëîíèðîâàíèå ñ èñïîëüçîâàíèåì â êà÷åñòâå äîíîðîâ 
ÿäåðíîãî ìàòåðèàëà ôåòàëüíûõ ôèáðîáëàñòîâ. Óêàçàííûé òèï êëåòîê õà-
ðàêòåðèçóåòñÿ íèçêèì óðîâíåì ìóòàöèé è âûñîêîé ïðîëèôåðàòèâíîé àê-
òèâíîñòüþ (12). Îäíàêî ïðè ñîçäàíèè áàíêà ñîìàòè÷åñêèõ êëåòîê ñ öåëüþ 
ñîõðàíåíèÿ ãåíåòè÷åñêèõ ðåñóðñîâ æèâîòíûõ íå âñåãäà åñòü âîçìîæíîñòü è 
öåëåñîîáðàçíîñòü ïîëó÷åíèÿ ôåòàëüíîãî ìàòåðèàëà, è èñòî÷íèêîì êëåòîê 
òîãäà ñëóæàò òêàíè âçðîñëîãî æèâîòíîãî. Ñîìàòè÷åñêèå êëåòêè âçðîñëîãî 
æèâîòíîãî ïîëó÷àþò ÷àùå âñåãî èç êîæè, ìûøö è õðÿùåâîé òêàíè. Èõ 
ìîæíî âûäåëÿòü êàê èç ñâåæåé òêàíè, õðàíèâøåéñÿ íå áîëåå 2 íåä ïðè 
+4 °Ñ, òàê è çàìîðîæåííîãî ìàòåðèàëà (59). Ê íåäîñòàòêàì âûäåëÿåìûõ èç 
òàêèõ òêàíåé êëåòîê ñëåäóåò îòíåñòè èõ áîëåå íèçêóþ ïî ñðàâíåíèþ ñ ôå-
òàëüíûìè ôèáðîáëàñòàìè ïîòåíöèþ ê ðåïðîãðàììèðîâàíèþ è ïîñëåäóþ-
ùåìó ýìáðèîíàëüíîìó ðàçâèòèþ (60-61). 

Ðåçóëüòàòû ïîñëåäíèõ ëåò ïîêàçûâàþò, ÷òî àëüòåðíàòèâíûì èñòî÷-
íèêîì ÿäåð ïðè êëîíèðîâàíèè ìîãóò áûòü ñòâîëîâûå êëåòêè. Ýòîò òèï 
êëåòîê ïðèñóòñòâóåò â êàæäîì îðãàíå âçðîñëîãî æèâîòíîãî, îáåñïå÷èâàÿ 
ïîääåðæàíèå ñòðóêòóðíîãî è ôóíêöèîíàëüíîãî ãîìåîñòàçà. Ñòâîëîâûå êëåò-
êè ïðåòåðïåâàþò áîëüøå öèêëîâ ðåïëèêàöèè è èìåþò áîëüøóþ ïëàñòè÷-
íîñòü, ÷åì ïîëíîñòüþ äèôôåðåíöèðîâàííûå ñîìàòè÷åñêèå êëåòêè (62). 
Èññëåäîâàíèÿ, ïðîâîäèìûå ñ èñïîëüçîâàíèåì íåéðàëüíûõ ñòâîëîâûõ êëå-
òîê ìûøåé, ïðîäåìîíñòðèðîâàëè, ÷òî ïîëíîñòüþ ðåïðîãðàììèðîâàòü ÿäðî 
ñòâîëîâîé èëè ïðîãåíèòîðíîé êëåòêè (òî åñòü ñòâîëîâîé, äåòåðìèíèðî-
âàííîé íà äèôôåðåíöèðîâêó â îïðåäåëåííûé òèï êëåòîê) ëåã÷å, ÷åì òåð-
ìèíàëüíî äèôôåðåíöèðîâàííîé, òàêæå ïîêàçàíî, ÷òî ïðè èñïîëüçîâàíèè 
â êà÷åñòâå êàðèîïëàñòà ÿäåð ñòâîëîâûõ êëåòîê çíà÷èòåëüíî óâåëè÷èâàåòñÿ 
÷èñëî ïîëó÷àåìûõ êëîíèðîâàííûõ ýìáðèîíîâ (63). Â íàñòîÿùåå âðåìÿ 
íàèáîëåå ïðèâëåêàòåëüíûì èñòî÷íèêîì ÿäåð äëÿ êëîíèðîâàíèÿ ñ÷èòàþòñÿ 
ìåçåíõèìíûå ñòâîëîâûå êëåòêè (64-66).  

Òåõíîëîãèÿ êëîíèðîâàíèÿ ñ èñïîëüçîâàíèåì êëåòîê âçðîñëûõ èí-
äèâèäóóìîâ çíà÷èòåëüíî ðàñøèðÿåò ñïåêòð åå ïðèìåíåíèÿ â ïðîãðàììàõ 
ïî ñîõðàíåíèþ ãåíåòè÷åñêèõ ðåñóðñîâ æèâîòíûõ è ïòèö, à òàêæå â ñåëåê-
öèè. Êëîíèðîâàíèå âçðîñëûõ æèâîòíûõ ïîçâîëèò âìåñòî ãåíåòè÷åñêîé ñå-
ëåêöèè îñóùåñòâëÿòü ôåíîòèïè÷åñêóþ ñåëåêöèþ. Õðîìîñîìíàÿ êîìáèíà-
öèÿ ãåíîâ ïðè êëîíèðîâàíèè îñòàåòñÿ íåèçìåííîé, ÷òî îçíà÷àåò âîçìîæ-
íîñòü èñïîëüçîâàíèÿ íå òîëüêî àääèòèâíîãî èõ äåéñòâèÿ. Â ñòàíäàðòèçè-
ðîâàííîé îêðóæàþùåé ñðåäå, êîòîðàÿ ìîæåò äîñòèãàòüñÿ â õîçÿéñòâàõ ñ 
õîðîøåé ñèñòåìîé óïðàâëåíèÿ, ïðîäóêòèâíîñòü êëîíîâ äîëæíà ðàçëè÷àòü-
ñÿ òîëüêî â ïðåäåëàõ îñòàþùåéñÿ ïðèðîäíîé èçìåí÷èâîñòè è îáóñëîâëåí-
íîé òåõíîëîãèåé êëîíèðîâàíèÿ ìèòîõîíäðèàëüíîé ãåíåòè÷åñêîé èçìåí÷è-
âîñòè. Ýòî ïîçâîëèò äîñòèãíóòü óðîâíÿ ïðîäóêòèâíîñòè ëó÷øèõ æèâîòíûõ 
âíóòðè îäíîãî ñòàäà óæå â òå÷åíèå îäíîé ãåíåðàöèè. Îñîáîå çíà÷åíèå â 
ýòîì àñïåêòå ïðèîáðåòàåò îòáîð æèâîòíûõ ñ âûñîêîé ïîæèçíåííîé ïðî-
äóêòèâíîñòüþ (22). 

Íåñìîòðÿ íà òî, ÷òî â ïîñëåäíèå ãîäû â îáëàñòè êëîíèðîâàíèÿ 
äîñòèãíóòû îïðåäåëåííûå óñïåõè, ýôôåêòèâíîñòü òåõíîëîãèè îñòàåòñÿ 
êðàéíå íèçêîé, âûñîêà ÷àñòîòà àíîìàëüíîãî ýìáðèîíàëüíîãî ðàçâèòèÿ, à 
ðîæäåííîå ïîòîìñòâî ìåíåå æèçíåñïîñîáíî (67, 68). Ëèäåðîì ïî êëîíè-
ðîâàíèþ ïîêà îñòàåòñÿ êðóïíûé ðîãàòûé ñêîò, ðåçóëüòàòèâíîñòü ðîæäåíèÿ 
ïîòîìñòâà ó êîòîðîãî â ñðåäíåì ñîñòàâëÿåò 10, à â ðÿäå ñëó÷àåâ 25 %. Äëÿ 
áîëüøèíñòâà æå äðóãèõ æèâîòíûõ ýòîò ïîêàçàòåëü ÷àùå âñåãî íå ïðåâûøà-
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åò 1 %. Ñîçäàâàÿ áàíêè ñîìàòè÷åñêèõ êëåòîê è òêàíåé ñåãîäíÿ, ÷åëîâåê 
òàêèì îáðàçîì ñîõðàíÿåò áèîëîãè÷åñêèé ìàòåðèàë äëÿ ïðèìåíåíèÿ ñîìà-
òè÷åñêîãî êëîíèðîâàíèÿ â áóäóùåì, êîãäà ýôôåêòèâíîñòü ýòîé òåõíîëîãèè 
âîçðàñòåò (69).  

Îäíî èç íàïðàâëåíèé â îáëàñòè êëîíèðîâàíèÿ — ïîèñê óíèâåð-
ñàëüíîãî öèòîïëàñòà äëÿ ïåðåíîñà ÿäåð ñîìàòè÷åñêèõ êëåòîê. Ýòè èññëå-
äîâàíèÿ ñòàëè àêòóàëüíû â ïåðâóþ î÷åðåäü â ðàìêàõ ïðîãðàìì ïî ñîõðà-
íåíèþ ãåíåòè÷åñêîãî ìàòåðèàëà äèêèõ æèâîòíûõ. Ïîëó÷åíèå àóòîãåííûõ 
öèòîïëàñòîâ ó ïîñëåäíèõ ïî èçâåñòíûì ïðè÷èíàì íåâîçìîæíî èëè çà-
òðóäíåíî. Îîöèòû, èñïîëüçóåìûå äëÿ ìåæâèäîâîãî êëîíèðîâàíèÿ äîëæíû 
îòâå÷àòü îïðåäåëåííûì òðåáîâàíèÿì. Âàæíî, ÷òîáû ïîëó÷åíèå öèòîïëàñòà 
íå áûëî äîðîãèì è ñëîæíûì, à òàêæå ÷òîáû îîöèò èìåë ñïîñîáíîñòü ê 
ðåïðîãðàììèðîâàíèþ ñîìàòè÷åñêèõ êëåòîê äðóãèõ âèäîâ è ïîääåðæàíèþ 
ýìáðèîíàëüíîãî ðàçâèòèÿ ìåæâèäîâûõ öèòîãèáðèäîâ. 

Â 1999 ãîäó T. Dominko ñ ñîàâò. (70) âïåðâûå ïîêàçàëè, ÷òî öèòî-
ïëàçìà îîöèòîâ êðóïíîãî ðîãàòîãî ñêîòà ñïîñîáíà ðåïðîãðàììèðîâàòü ÿä-
ðà ñîìàòè÷åñêèõ êëåòîê äðóãèõ æèâîòíûõ. Ïîñëå ïåðåíîñà â ýíóêëåèðî-
âàííûé íà ñòàäèè MII îîöèò êðóïíîãî ðîãàòîãî ñêîòà ÿäåð èç êëåòîê êîæè 
îâåö, ñâèíåé, îáåçüÿí è êðûñ ïðîèñõîäèëî îáúåäèíåíèå öèòîïëàñòà è êñå-
íîãåííîãî êàðèîïëàñòà. Â ïîñëåäóþùåì îîöèòû êðóïíîãî ðîãàòîãî ñêîòà 
èñïîëüçîâàëèñü â êà÷åñòâå öèòîïëàñòà ïðè ïåðåíîñå ÿäåð ñîìàòè÷åñêèõ 
êëåòîê ñâèíåé (71), êîàëû (72), àíòèëîïû, òóðà (73), ëîøàäåé (74), ÷åðíîãî 
ìåäâåäÿ (75), ãîðíîé àíòèëîïû (76), êóð (77), ÿêà è ñîáàêè (78), à òàêæå 
áèçîíà (79). Ïðè÷èíîé, ïî êîòîðîé îîöèòû êðóïíîãî ðîãàòîãî ñêîòà îêà-
çàëèñü óíèâåðñàëüíîé ìîäåëüþ äëÿ áèîòåõíîëîãè÷åñêèõ èññëåäîâàíèé (è â 
÷àñòíîñòè, äëÿ ìåæâèäîâîãî êëîíèðîâàíèÿ), ñòàëà äåøåâèçíà èõ ïîëó÷å-
íèÿ (ÿè÷íèêè æèâîòíûõ ïîñëå óáîÿ) è ïðîñòîòà ïîäãîòîâêè (êóëüòèâèðî-
âàíèå in vitro îáåñïå÷èâàåò äî 90 % ñîçðåâàíèÿ îîöèòîâ). Áîëåå òîãî, òåõ-
íîëîãèÿ, ðàçðàáîòàííàÿ äëÿ êóëüòèâèðîâàíèÿ îîöèòîâ è ýìáðèîíîâ óêà-
çàííîãî âèäà æèâîòíûõ, â íàñòîÿùåå âðåìÿ ñ÷èòàåòñÿ ñàìîé ñîâåðøåííîé. 

Â 2000 ãîäó ó÷åíûå èç øòàòà Àéîâà (ÑØÀ) ïîëó÷èëè ïåðâîãî êëî-
íèðîâàííîãî èíäèéñêîãî áèçîíà ãàóðà, íàõîäÿùåãîñÿ íà ãðàíè âûìèðà-
íèÿ. ßäðà ôèáðîáëàñòîâ âçðîñëîãî ñàìöà ãàóðà áûëè ââåäåíû â ýíóêëåè-
ðîâàííûå îîöèòû êîðîâ. Ïîëó÷åííûå òàêèì ñïîñîáîì 44 ýìáðèîíà ïîñëå 
êóëüòèâèðîâàíèÿ in vitro òðàíñïëàíòèðîâàëè 32 êîðîâàì. Ó îäíîé èç íèõ 
ðîäèëñÿ æèâîé òåëåíîê ãàóðà (33).  

ßðêèì ïðèìåðîì èñïîëüçîâàíèÿ ìåæâèäîâîãî êëîíèðîâàíèÿ ñëó-
æèò ðàáîòà ïî ñîõðàíåíèþ áàíòåíãà (Bos javanicus) — æèâîòíîãî èç îòðÿäà 
ïàðíîêîïûòíûõ. Åãî ÷èñëåííîñòü óìåíüøèëàñü íà 85 % â òå÷åíèå ïîñëåä-
íèõ 15-20 ëåò. Â 2003 ãîäó â ÑØÀ áûëè ïðåäïðèíÿòû ìåðîïðèÿòèÿ ïî ñî-
õðàíåíèþ ýòîãî ðåäêîãî âèäà. Îòñóòñòâèå àóòîãåííûõ îîöèòîâ òàêæå äåëà-
ëî íåâîçìîæíûì âíóòðèâèäîâóþ òðàíñïëàíòàöèþ ÿäåð ñîìàòè÷åñêèõ êëå-
òîê. Ïîýòîìó áûëè èñïîëüçîâàíû îîöèòû êîðîâ, â êîòîðûå ïåðåñàæèâà-
ëèñü ÿäðà ôèáðîáëàñòîâ èç êîæè âçðîñëîãî æèâîòíîãî (ñàìêè è ñàìöà). 
Ãåííûé ìàòåðèàë äëÿ êëîíèðîâàíèÿ áûë ïîëó÷åí èç Öåíòðà âîñïðîèçâîä-
ñòâà âûìèðàþùèõ æèâîòíûõ çîîïàðêà Ñàí-Äèåãî (the San Diego Zoo’s 
Center for Reproduction of Endangered Species — CRES), ãäå ñîõðàíÿþòñÿ 
ãåíåòè÷åñêèå òêàíè èñ÷åçàþùèõ æèâîòíûõ. Ïîñëå ïåðåñàäêè ñóððîãàòíûì 
êîðîâàì 30 áëàñòîöèñò ðîäèëèñü äâà òåëåíêà (42). 

Èíòåðåñíûå ðåçóëüòàòû áûëè äîñòèãíóòû íà äîìàøíåé îâöå è åå 
äèêèõ ðîäñòâåííèêàõ, ïðåæäå âñåãî íà åâðîïåéñêîì ìóôëîíå. ßäðà ñîìà-
òè÷åñêèõ êëåòîê âçðîñëîé ñàìêè ìóôëîíà, íàéäåííîé ìåðòâîé íà ïàñòáè-
ùå, áûëè ââåäåíû â ýíóêëåèðîâàííûå îîöèòû äîìàøíåé îâöû, çàòåì çà-
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ðîäûøè òðàíñïëàíòèðîâàëè îâöàì-ðåöèïèåíòàì è ïîëó÷èëè æèâîå ïîòîì-
ñòâî. Â ðàáîòå, ïðîâåäåííîé â 2001 ãîäó (34), óäàëîñü óñïåøíî ïðèìåíèòü 
ìåòîä ðåïðîäóêòèâíîãî êëîíèðîâàíèÿ ê èñ÷åçàþùåìó âèäó Ovis orientalis, 
ïðè÷åì èñòî÷íèêîì ãåíåòè÷åñêîãî ìàòåðèàëà áûëè ìåðòâûå ñàìêè, à ýô-
ôåêòèâíîñòü ïðîöåäóðû îêàçàëàñü íàìíîãî âûøå, ÷åì ïðè ñîçäàíèè çíà-
ìåíèòîé Dolly. 

Â Èñïàíèè â 2009 ãîäó ðîäèëñÿ êëîíèðîâàííûé äåòåíûø âûìåð-
øåãî ïîäâèäà ïèðåíåéñêîãî ãîðíîãî êîçëà áóêàðäî (èñïàíñêèé êîçåðîã 
Capra pyrenaica pyrenaica). Èññëåäîâàòåëè ïåðåíîñèëè ñîìàòè÷åñêèå êëåòêè  
áóêàðäî â ýíóêëåèðîâàííûå îîöèòû äîìàøíåé êîçû. Ïîäñàæèâàëè ïîëó-
÷åííûå ýìáðèîíû ñóððîãàòíûì ìàòåðÿì — ñàìêàì äðóãèõ ïîäâèäîâ èñ-
ïàíñêîãî êîçëà èëè ãèáðèäíûõ âèäîâ, ïîëó÷åííûõ ñêðåùèâàíèåì äîìàø-
íèõ è äèêèõ êîç. Â ðåçóëüòàòå ýêñïåðèìåíòà áûëî ñîçäàíî 439 ýìáðèîíîâ, 
57 èç êîòîðûõ èìïëàíòèðîâàëè â ñóððîãàòíûå ìàòêè. Îäíà êîçà ðîäèëà 
ñàìêó áóêàðäî, óìåðøóþ ÷åðåç 7 ìèí ïîñëå ðîæäåíèÿ îò ïðîáëåì ñ äûõà-
òåëüíîé ñèñòåìîé (47). 

Ïåðå÷èñëåííûå âûøå âîçìîæíîñòè êëîíèðîâàíèÿ áàçèðóþòñÿ íà 
ïîòåíöèàëå, êîòîðûé îïèñàííàÿ òåõíîëîãèÿ ìîæåò ïðåäëîæèòü â íàñòîÿùåå 
âðåìÿ. Ïðè ýòîì ñëåäóåò ïîä÷åðêíóòü, ÷òî ïîêà åùå äî êîíöà íå ÿñíî, áóäåò 
ëè êëîíèðîâàíèå ñ èñïîëüçîâàíèåì êëåòîê âçðîñëûõ îðãàíèçìîâ â áëèæàé-
øåì áóäóùåì îïòèìèçèðîâàíî òàêèì îáðàçîì, ÷òî ñîîòíîøåíèå ìåæäó çà-
òðàòàìè íà åãî îñóùåñòâëåíèå è ðåçóëüòàòèâíîñòü îêàæåòñÿ ïðèåìëåìûì. 

Òàêèì îáðàçîì, ñîçäàíèå êðèîáàíêîâ ñîìàòè÷åñêèõ êëåòîê — äîíî-
ðîâ ÿäåð äëÿ êëîíèðîâàíèÿ ðàññìàòðèâàåòñÿ êàê âñïîìîãàòåëüíûé èíñòðó-
ìåíò ñîõðàíåíèÿ è óëó÷øåíèÿ ãåíîôîíäà ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ 
è ïòèöû. Â îòëè÷èå îò ïîëîâûõ êëåòîê è ýìáðèîíîâ, à òàêæå îò ãåíåðà-
òèâíûõ òêàíåé êðèîêîíñåðâèðîâàííûå ñîìàòè÷åñêèå êëåòêè ïîñëå ìíîãî-
êðàòíîãî ðàçìîðàæèâàíèÿ ñïîñîáíû ê ðåãåíåðàöèè, òî åñòü ìîãóò ïðàêòè-
÷åñêè áåñêîíå÷íî ñëóæèòü èñòî÷íèêîì áèîìàòåðèàëà êàê äëÿ èñïîëüçîâà-
íèÿ âî âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ òåõíîëîãèÿõ, òàê è äëÿ áèîëîãè-
÷åñêèõ èññëåäîâàíèé, â òîì ÷èñëå ðåòðîñïåêòèâíûõ. Êðîìå òîãî, èç-çà íå-
áîëüøîãî ðàçìåðà ñîìàòè÷åñêèå êëåòêè áîëåå óñòîé÷èâû ê êðèîêîíñåðâà-
öèè. Äëÿ ïðîèçâîäñòâà êëîíèðîâàííûõ æèâîòíûõ ìîæíî èñïîëüçîâàòü 
ïðàêòè÷åñêè ëþáûå êëåòêè, íî ýôôåêòèâíîñòü êëîíèðîâàíèÿ ñóùåñòâåííî 
çàâèñèò îò èõ òèïà. Íàèáîëåå ðåçóëüòàòèâíî ñ òî÷êè çðåíèÿ ýìáðèîíàëü-
íîãî ðàçâèòèÿ è ðîæäåíèÿ æèâîãî ïîòîìñòâà êëîíèðîâàíèå ñ èñïîëüçîâà-
íèåì ôåòàëüíûõ ôèáðîáëàñòîâ â êà÷åñòâå äîíîðîâ ÿäåðíîãî ìàòåðèàëà. 
Àëüòåðíàòèâíûì èñòî÷íèêîì ÿäåð ïðè êëîíèðîâàíèè ìîãóò áûòü ñòâîëî-
âûå êëåòêè. Ñ ïðèìåíåíèåì êëîíèðîâàíèÿ áûëè ïîëó÷åíû äîìàøíèå è äè-
êèå æèâîòíûå ðàçíûõ âèäîâ: îâöû, ìûøè, êîðîâû, êîçû, ñâèíüè, ãóàð, 
ìóôëîí, äîìàøíÿÿ êîøêà, êðîëèêè, ìóë, ëîøàäü, êðûñà, äèêàÿ êîøêà, ñî-
áàêà, áàíòåíã, õîðåê, âîëê, áóéâîë, áëàãîðîäíûé îëåíü, ãîðíûé êîçåë, âåðá-
ëþä, êîéîò. Ëèäåðîì ïî êëîíèðîâàíèþ ïîêà îñòàåòñÿ êðóïíûé ðîãàòûé 
ñêîò, ðåçóëüòàòèâíîñòü ðîæäåíèÿ ïîòîìñòâà ó êîòîðîãî â ñðåäíåì ñîñòàâëÿåò 
10, à â ðÿäå ñëó÷àåâ 25 %. Äëÿ áîëüøèíñòâà äðóãèõ æèâîòíûõ ýòîò ïîêàçà-
òåëü ïîêà ÷òî íå ïðåâûøàåò 1 %. Íà ïðàêòèêå ñ ïîìîùüþ êëîíèðîâàíèÿ 
æèâîòíûõ ñ âûñîêîé ïðîäóêòèâíîñòüþ ìîæíî äîñòèãíóòü óðîâíÿ ïðîäóê-
òèâíîñòè ëó÷øèõ æèâîòíûõ âíóòðè îäíîãî ñòàäà óæå â òå÷åíèå îäíîé ãåíå-
ðàöèè. Ïåðñïåêòèâû ïðàêòè÷åñêîãî ïðèìåíåíèÿ êëîíèðîâàíèÿ, â òîì ÷èñëå 
ñ èñïîëüçîâàíèåì êðèîêîíñåðâèðîâàííîãî ìàòåðèàëà, çàâèñÿò â çíà÷èòåëü-
íîé ñòåïåíè îò òîãî, îêàæåòñÿ ëè ñîîòíîøåíèå ìåæäó çàòðàòàìè íà åãî 
îñóùåñòâëåíèå è ðåçóëüòàòèâíîñòü ýêîíîìè÷åñêè ïðèåìëåìûì. 
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A b s t r a c t  
 

Extinction of many species is irreversible and is a part of the natural evolution, but 
human activities have influenced this process, making it much faster comparing to speciation. 
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According to FAO, approximately 20 % of the breeds of cattle, goats, pigs, horses and poultry in 
the world are currently at risk of disappearance, many have died in the past few years, as a result 
their genetic characteristics lost forever. The role of banks in the management of genetic resources 
and the conservation of endangered species is particularly noticeable in the last decade. Most 
cryobanks focus on the cryopreservation of gametes (primarily sperm) and embryos. Their main 
goal is to produce offspring using reproductive technologies, which include artificial insemination, 
in vitro fertilization and embryo transfer. The discovery of the phenomenon of reprogramming 
somatic cell nuclear allowed expanding the range of forms of biological material in programs for 
cryopreservation. Creating cryobanks of somatic cells as donors of nuclei for cloning considered 
an auxiliary instrument for the preservation and improvement of the gene pool of farm animals 
and poultry. To obtain viable cryopreserved cell lines very small amount of biopsy material, 
including that of dead animals, is sufficient, but such lines contain the complete genome and 
proteome. In contrast to germ cells, embryos and generative tissues, the cryopreserved somatic 
cells after repeated thawing are capable to regenerate, i.e. almost infinitely may serve as a source 
of biomaterial for use in assisted reproductive technologies and biological research, including 
retrospective reconstruction. Furthermore, due to the small size the somatic cells are more 
resistant to cryopreservation. This review also provides a brief description of the principles and 
history of cloning. The advantages of the use of different cell types as karyoplasts are discussed. In 
particular, almost all types of cells (e.g. embryonic cells, mammary cells, cumulus, granulosa, 
oviduct, liver, fibroblasts, white blood cells and embryonic stem cells) can be used for the 
production of cloned animals, but the cloning efficiency depends significantly on the type of cells. 
Aiming embryo development and birth of live offspring, the fetal fibroblasts as donors of nuclear 
material for cloning are most effective. Alternatively, the stem cells may be a source of the nuclei. 
Stem or progenitor cells (i.e., stem, determined to differentiate in specific type cells) are easier 
reprogrammed than terminally differentiated cells. Also when stem cells nuclei are used as 
karyoplasts the number of cloned embryos significantly increased. The advances in interspecific 
cloning as a strategy for restoration of rare and endangered species are discussed. Numerous 
examples show that somatic cells can be considered the most promising material for the 
recovery of animal genetic resources of different types. Particularly from 1997 to 2012 using the 
differentiated somatic cells the domestic and wild animals of different species such as sheep, 
mice, cows, goats, pigs, guar, mouflon, domestic cat, rabbits, mule, horse, rat, wildcat, dog, 
banteng, ferret, wolves, buffalo, deer, mountain goat, camel, coyote were obtained. Cattle are 
still the leader in the production of cloned offspring with the efficacy 10 % on average, and in 
some cases up to 25 %, while for most other animals it does not exceed 1 %. Under controlled 
conditions in farms with good management, the productivity of clones should vary only within the 
remaining natural variability and mitochondrial genetic variability due to cloning technology. 
 

Keywords: somatic cells cryobanks, cloning, biodiversity, animal genetic resources. 
 
 

Àäðåñ ñàéòà æóðíàëà â Èíòåðíåòå — www.agrobiology.ru  
Ñòàòüè, ñîáûòèÿ, èíôîðìàöèÿ — 7500 ïðîñìîòðîâ çà ìåñÿö  

73 % — ïîñåòèòåëè èç Ðîññèè, îêîëî 7 % — èç ÑØÀ è Êàíàäû, 20 % — èç äðóãèõ ñòðàí  
 

 

 


